innocuity of coal dust, as compared with stone-dust or metallic dust".
Reference is made to the general concurrence of evidence, English, Belgian, and German, that " for some reason or other the mortality of coal miners from phthisical disease is excessively low as compared with that of other workers".
In relation to this Dr. Hirt (1871) of Breslau is quoted:
" It is in the highest degree probable that coal-dust possesses the property of hindering the development of tuberculosis, and of arresting its progress."
While admitting that this thesis might ultimately be sustained, Ogle felt that, for various reasons, the conclusion, so far, had not been established beyond all possibility of fair doubt.
The Close of the Nineteenth Century Meanwhile considerable attention was being focused on occupational diseases of the lungs among other groups of workmen, such as fork and cutlery grinders, earthenware workers, stonemasons, and sandstone quarrymen. This means that doctors were aware of the occurrence of these diseases so that the diminishing prevalence of respiratory disease in coal miners must have been impressive to attract such frequent emphatic record.
Arlidge (1892) in his textbook on " The Diseases of Occupations" comprehensively reviewed the whole subject. His testimony is specially valuable, for he was one of the most distinguished Fellows of the Royal College of Physicians of London, and for many years was consulting physician to the North Staffordshire Infirmary, which served a very extensive coal-mining area. Moreover, lung diseases, because of their serious prevalence among the local pottery workers, were his particular study. He records:
"There is a widespread belief at the present day that the serious lesions of the lungs associated with the calling of coal-getters belong to past history, or, at the most are very uncommon; and no doubt can exist that, compared with the past, they are becoming rarer, thanks to the introduction of efficient ventilation, of shortened hours of labour, and of the increased attention given to the hygiene of mines."
The following passage is remarkable for its minute and comprehensive clinical and pathological observations. " It may be affirmed generally of the dyspnoea of old miners, that it is out of proportion to the extent of disabled lung. Its production is not of uniform origin. One cause is the infarction or stuffing of the lung tissue with the foreign matter ; another is the bronchial trouble, with its attendant plugging with mucus and the thickening of the lining membrane of the tubes ; a third is the greater or less extent of tissue in an emphysematous state; a fourth, active at times, is blood short of red corpuscles; a fifth cardiac valvular disease, secondary to the respiratory disturbances; and a sixth to derangement of nervous supply, consequent, perhaps, on the enlarged and diseased bronchial glands at the root of the lungs and in contiguity with the pulmonary plexus. At all events, paroxysmal coughing and breathing is a usual accompaniment of pulmonary fibrosis."
Arlidge did not subscribe to the current view of "the conservative influence of coal-dust in warding off tubercular consumption" and he believed that large fibrotic masses could break down without the presence of tuberculosis.
So we reach the end of the nineteenth century, and thus far, in tracing the history of the rise and decline of coal-miners' pneumoconiosis, we have relied mainly on the recorded experience and opinions of practising physicians. The supplement to the sixtyfifth annual report of the Registrar-General published in 1908 provided occupational mortality statistics which serve to test these observations. It is recognized that these figures are not absolute measures but are subject to several errors. In presenting the statistics Tatham (1908) emphasized particularly the fallacies which attach to death certificates for the purposes of dividing phthisis, tuberculosis, and other respiratory diseases and in distinguishing primary disease from terminal complications. Comparison is made of the triennial periods 1890-92 and 1900-02 and the conclusion reached is that " there has been a considerable decline of mortality from disease, not only among miners in the aggregate but also in each section (geographical) of the occupation" ( Table-1) . Besides, not only did the decline occur in the separate areas but it was reflected in-all age groups. Wales) ventilation in this country, these conditions are very uncommon now". He makes this interesting comment: " This blackening or anthracosis is by no means necessarily due to a diseased condition of the lungs, nor does it seem to be a factor in the causation of a diseased condition of the lungs. Phthisis, either fibrous or tuberculous, as a disease among coal miners due to their occupation is very uncommon indeed; in fact, as a disease phthisis is probably more uncommon in coal miners than in any other class of workmen in the country."
When tubercular phthisis did occur in any of these cases he was definitely of opinion that it was due to the inhalation of particles from the " post or sandstone strata and the dust from the shale and seggar clay." As all other influences predisposing to tubercular phthisis were present in the area, he believed that coal dust had a protective influence. His conception of anthracosis is interesting:
" Anthracosis as a disease per se does not exist, but is really an epiphenomenon in diseases of the lungs in which this blackening is found." This contribution was immediately followed by two letters to the editor. Hall (1903) hastening the end, does not exercise any very marked influence upon the pre-existing structural alterations caused by dust, unless it be a tendency towards disintegration.
2. That it is a local disease, purely personal to the individual, and never assuming hereditary characters.
3. That accepting this view of the pathology of the disease, miners' phthisis, as experience in this country has shown, may be largely prevented by improved ventilation, and by the adoption of means for the removal of dust or for the allaying of dust by water."
Workmen's Compensation and Occupational Diseases
At this point it is necessary temporarily to interrupt the chronological story and return to the year 1880, which marks the first workmen's compensation act. This was the Employers Liability Act, which provided a measure of compensation to workmen injured by accident arising out of and in the course of their employment. The liability was restricted to accidents, traumatic injury, but meanwhile doctors were directing attention to the increasing toll of sickness and death caused by such occupational diseases as silicosis, poisoning by lead, arsenic, phosphorus, mercury, manganese, and many other substances. The legislature were constantly urged to extend the scope of compensation payments to include occupational diseases, and in 1903 Lord James of Hereford, by an award in Court, established lead poisoning in pottery workers as the first compensatable occupational disease. This precedent, having been achieved, workers were encouraged to press for the inclusion, in like manner, of other diseases.
So in 1906 a Departmental Committee on Compensation for Industrial Diseases was appointed under the chairmanship of Herbert Samuel, Esq., to enquire into what diseases might rightly be regarded as occupational and included in the schedule to the Act. In the course of their investigations considerable expert evidence was submitted on a variety of diseases including fibroid phthisis. Several doctors and laymen from colliery areas gave evidence on the diseases of coal miners and thereby we are enabled to form some idea about the occurrence of respiratory diseases among coal miners throughout the country.
The witnesses were almost unanimous that serious fibroid phthisis had considerably diminished in incidence. Dr. Scott, a physician to Glasgow Royal Infirmary, represents the general opinion; " It was very common among miners when I began practice .... now it is rarely seen, even in hospital." Black lungs, however, were still encountered in coal miners, and Dr. Bell of Dunfermline expresses the common attitude as to causation; " It is undoubtedly at any rate in the first instance due to the inhalation of coal dust and the impregnation of the lung tissue with coal dust; and, " I must say that coal dust is not of itself very injurious either to the lung or to an ordinary wound, it is carbon, and, " There is nothing very injurious about the ordinary coal dust except that it irritates to a certain extent and causes bronchitis, but it does not cause injury the same as steel dust, for instance, or copper dust and so on; there is none of the wasting." Based on his experience of 3,000 necropsies at the Western Infirmary, Glasgow, Professor Robert Muir testified that black lungs were benign and that he had not met the fibroid phthisis here such as he had seen in his department in Edinburgh, where he had had a wide experience of masons' phthisis. Coal dust, unless mixed with rock dust, was, in his opinion, innocuous.
Having regard to the modern problem of alternative employment for coal miners disabled by respiratory disease, the following passage from the examination of Mr. P. J. O'Keefe, St. Helens, Lancs., is of interest.
"Have you known men who have left the work at 35 and taken up other work ? No, they will not do that. You will not *et a collier to leave his employment. There are so jew branches of employment for them, only labourers' work which is badly paid, so they will not go into that; and even if they go into chemical works they require to have some training for it."
" Do you think a periodical examination of these workers every six months, with power to suspend men who are beginning to show signs of the disease from the work would be useful? I think it would." " Except that there is a difficulty about their finding other work ? Yes, there is that to contend with." Among the witnesses there was one dissentient opinion. Dr. A. Rowley Moody of Hanley, North Staffordshire, asserted that " respiratory disease in potters is decreasing but increasing enormously in coal miners ". In explanation he adduced the following reasons: "1. recruits to the mines no longer from country people but from weakly town-dwellers; 2. the elimination of small mines; 3. mines becoming deeper and more extensive."
He then proceeded to indicate that " the difficulties in the way of ventilation are, of course, largely increased, and the mines, many of them have got extremely dry and dusty ".
In due course the Committee reported:
" We are clearly of opinion that coal miners are not liable to fibroid phthisis, and although cases of anthracosis, using the term to mean cases in which the lung is charged with coal dust, are commonly met with, we cannot find that in any one that condition has proved to be a contributory cause of death."
The Role of Free Silica in Pneumoconiosis In the following year Oliver (1908) published his classic textbook on diseases of occupation, in which field he was regarded as a leading authority.
He records that in 1878, 30 years before, when he became a physician to the Newcastle Infirmary, miners' phthisis was extremely prevalent, but " so great has been the change which has come over the North of England coal miners that I can safely say there has scarcely been a case of coal miners' phthisis in the wards during the last ten years ".
He attributes the disease to previous faulty conditions underground and the improvement to more efficient ventilation. On the occurrence of pulmonary consumption among coal miners, he is among those who support the view that " the occupation rather protects him from, than predisposes him to pulmonary tuberculosis ". Thereby the whole emphasis of noxious dust was placed on free crystalline silica and that particular variety of pneumoconiosis, silicosis. This conclusion almost entirely dominated the subject for the next 15 years, until 1930, by which year asbestosis, a fibroid disease of the lung due to combined silica, had been identified by Cooke (1924) and accepted by experts as of occupational origin.
In 1919 silicosis for the first time was recognized as a compensatable disease, but only under certain conditions and only in respect of workmen employed in the refractories industries, that is to say in men employed in processes carried on at mines, quarries, factories, and workshops, at which refractory material containing not less than 80% total silica (SiO2) is got or manipulated with a view to manufacture or sale. This event may be regarded as the beginning of the present phase.
(To be concluded)
